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“Happy families are all alike; every unhappy family is
unhappy in its own way.”
Leo Tolstoy (1877), Anna Karenina, Chapter 1
[See Chapter 3, section 1.2, for an explanation of how the Anna Karenina
principle relates to the topic of this thesis.]

Contents
1 General Introduction 1
1.1 The Application of Measurement Scales in Psychological Research 1
1.2 Unipolar versus Bipolar Measurement Scales . . . . . . . . . . . . 3
1.3 Scaling Techniques for Item Response Data . . . . . . . . . . . . . 6
1.4 Correspondence Analysis as a Tool in the Psychometric Evaluation
of Bipolar Measurement Scales . . . . . . . . . . . . . . . . . . . . 7
1.5 Why Bipolar Scales Are Not Commonly Used in Psychological Mea-
surement: Thurstone versus Likert Scaling . . . . . . . . . . . . . . 9
1.6 Outline of this Thesis . . . . . . . . . . . . . . . . . . . . . . . . . 13
2 The Psychometric Evaluation of Bipolar Measurement Scales: Corre-
spondence Analysis as an Alternative to Unfolding IRT Models 17
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
2.2 Theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
2.2.1 CA as an Approach to CTT-like Item Analysis . . . . . . . 22
2.2.2 Constrained Correspondence Analysis (CCA): Item Analy-
sis using Explanatory Variables . . . . . . . . . . . . . . . . 26
2.2.3 Parametric Unfolding IRT: the Generalized Graded Unfold-
ing Model (GGUM) . . . . . . . . . . . . . . . . . . . . . . 27
2.2.4 Nonparametric Unfolding IRT: the Multiple Unidimensional
Unfolding Model (MUDFOLD) . . . . . . . . . . . . . . . . 29
2.3 Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
2.3.1 Real Data: Thurstone’s Capital Punishment Scale . . . . . 31
2.3.2 Simulated Benchmark Data . . . . . . . . . . . . . . . . . . 31
2.4 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
2.4.1 Real Data: Thurstone’s Capital Punishment Scale . . . . . 33
2.4.2 Simulated Benchmark Datasets . . . . . . . . . . . . . . . . 41
2.5 CCA for Item Analysis using Explanatory Variables: the Develop-
mental Profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
2.6 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
3 Two Types of Single-Peaked Data: Correspondence Analysis as an Al-
ternative to Principal Component Analysis 55
ix
Contents
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
3.1.1 CA as Unfolding Technique . . . . . . . . . . . . . . . . . . 58
3.1.2 Data Coding in CA: Undoubled versus Doubled data . . . . 59
3.1.3 Three Different Single-Peaked Models . . . . . . . . . . . . 60
3.2 Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
3.2.1 Three Unfolding Benchmark Datasets . . . . . . . . . . . . 64
3.2.2 Monte Carlo Simulation . . . . . . . . . . . . . . . . . . . . 65
3.2.3 Real Data: the Developmental Profile . . . . . . . . . . . . 66
3.3 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
3.3.1 The Three Benchmark Datasets . . . . . . . . . . . . . . . . 67
3.3.2 Monte Carlo Simulation . . . . . . . . . . . . . . . . . . . . 69
3.3.3 Real Data: the Developmental Profile . . . . . . . . . . . . 72
3.4 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
4 Diagnostics for Single-Peakedness of Item Responses with Ordered Con-
ditional Means (OCM) 77
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
4.1.1 Unfolding IRT Models and Evaluation of Fit . . . . . . . . 79
4.1.2 The Criterion of Irrelevance . . . . . . . . . . . . . . . . . . 83
4.2 A New Diagnostic for Internal Consistency of Single-Peaked Items:
Ordered Conditional Means (OCM) . . . . . . . . . . . . . . . . . 84
4.2.1 The OCM Diagrams . . . . . . . . . . . . . . . . . . . . . . 85
4.2.2 Unimodal Smoothing of the OCM Diagrams . . . . . . . . . 87
4.2.3 Two Measures of Fit for the OCM Diagrams . . . . . . . . 88
4.2.4 Identifying Item Misfit Using the OCM Diagrams . . . . . . 89
4.3 Evaluation of the OCM diagnostics . . . . . . . . . . . . . . . . . . 92
4.3.1 Design of the Monte Carlo Simulation . . . . . . . . . . . . 92
4.3.2 Results of the Monte Carlo Simulation . . . . . . . . . . . . 94
4.4 Applications of the OCM Diagrams . . . . . . . . . . . . . . . . . . 99
4.4.1 The Developmental Profile: A Bipolar Scale for Personality
Development . . . . . . . . . . . . . . . . . . . . . . . . . . 99
4.4.2 Thurstone’s Attitude toward Capital Punishment Scale . . 102
4.5 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
5 The Developmental Profile: Validation of a Theory Driven Instrument
for Personality Assessment 111
5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
x
Contents
5.1.1 Description of the DP . . . . . . . . . . . . . . . . . . . . . 113
5.1.2 Hypotheses . . . . . . . . . . . . . . . . . . . . . . . . . . . 114
5.2 Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
5.2.1 Interview and Registration Protocol . . . . . . . . . . . . . 115
5.2.2 Participants . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
5.2.3 Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
5.2.4 Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . 116
5.3 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
5.3.1 Internal Consistency Reliability of the DP Levels . . . . . . 117
5.3.2 Confirmatory Factor Analysis of the DP Item Scores . . . . 118
5.3.3 Mean DP Levels Scores for Various Patient Groups . . . . . 121
5.3.4 Correspondence Analysis of the DP Level Scores . . . . . . 122
5.4 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124
5.4.1 Limitations and strengths . . . . . . . . . . . . . . . . . . . 125
5.A The Developmental Profile Matrix . . . . . . . . . . . . . . . . . . 128
5.B Description of the Levels of the Developmental Profile . . . . . . . 129
6 General Discussion 131
6.1 Conclusions of the Technical Chapters . . . . . . . . . . . . . . . . 131
6.2 Conclusions and Discussion of the Applied Study on the Validity
of the Developmental Profile . . . . . . . . . . . . . . . . . . . . . . 136
6.3 General Discussion and Recommendations for Future Research . . 138
A The Mathematics of Correspondence Analysis 143
References 147
Summary in Dutch (Samenvatting) 159
Curriculum vitae 167
xi

